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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  Involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eva¬ 
luations  are  beyond  the  scope  of  a  Phase  I  Investigation; 
however,  the  Investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  nor¬ 
mal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  detemining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential.  ^ 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 


Fishpond  Dam 
Pennsylvania 
Columbia 

Unnamed  tributary  to  Roaring  Creek 
November  20,  1979  &  April  8,  1980 


ASSESSMENT 

The  assessment  of  Fishpond  Dam  is  based  upon  visual  observations 
made  at  the  time  of  inspection,  review  of  available  records  and 
data,  hydraulic  and  hydrologic  computations  and  past  operational 
performance. 


The  inspection  and  review  of  data  of  Fishpond  Dam  did  not  reveal 
any  problem  which  requires  emergency  action.  The  dam  appears  to 
be  in  poor  condition  mainly  because  of  extensive  seepage  which 
appears  to  be  increasing.  A  monitoring  program  developed  by  a 
professional  engineer  knowledgeable  in  earth  dams  should  be 
implemented  Immediately. 

Fishpond  Dam  is  a  high  hazard-small  size  dam.  The  SDF  for  a  dam 
of  this  size  and  classification  is  1/2  PMF  to  PMF.  Based  on  the 
downstream  potential  for  loss  of  life  and  property  damage  the 
spillway  design  flood  has  been  selected  as  the  PMF  (Probable 
Maximum  Flood).  The  spillway  and  reservoir  are  capable  of 
controlling  the  PMF.  Based  on  criteria  established  by  the  Corps 
of  Engineers,  the  spillway  is  termed  adequate. 

The  fallowing  recommendations  and  remedial  measures  should  be 
instituted  Immediately. 

1.  The  seepage  and  wet  areas  located  on  the  downstream 
slope  and  at  the  toe  of  the  embankment  should  be  monitored  for 
turbidity  and  quantity  at  regular  intervals  and  during  periods 
of  heavy  precipitation.  The  monitoring  program  and  the  moni¬ 
toring  readings  should  be  evaluated  by  a  professional  engineer 
experienced  in  dam  design  and  construction.  Measures  to  control 
seepage  should  be  Implemented  as  required. 

2.  Raise  the  height  of  the  earth  berm  to  the  right  of  the 
emergency  spillway  to  a  minimum  of  top  of  dam  elevation  (See 
page  A-12). 

3.  Provide  erosion  protection  between  the  emergency 
spillway  and  the  embankment. 


FISHPOND  DAM 
PA  899 

4.  Remove  the  small  trees  and  brush  from  the  spillway  exit 
channel. 

5.  Repair  the  separated  joints  tn  the  principal  spillway 
riser  pipe. 


6.  A  warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges  or  Imminent  failure  of 
the  dam. 

7.  A  safety  Inspection  program  should  be  Implemented  with 
inspections  at  regular  Intervals  by  qualified  personnel. 

8.  The  reservoir  drain  should  be  operated  and  lubricated 
on  a  regular  basis. 


L.  ROBERT  KIMBALL  &  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 


0  •-> 


■  V  > 


Date 


R.  Jeffrey  Kimball,  P.E. 


ill 


TABLE  OF  CONTENTS 


SECTION  1  -  PROJECT  INFORMATION 

1 . 1  General 

1.2  Description  of  Project 

1.3  Pertinent  Data 

SECTION  2  -  ENGINEERING  DATA 

2.1  Design 

2.2  Construction 

2.3  Operation 

2.4  Evaluation 

SECTION  3  -  VISUAL  INSPECTION 

3.1  Findings 

3.2  Evaluation 

SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  Procedures 

4.2  Maintenance  of  Dam 

4.3  Maintenance  of  Operating  Facilities 

4.4  Warning  System  in  Effect 

4.5  Evaluation 

SECTION  5  -  HYDRAULICS  AND  HYDROLOGY 

5.1  Evaluation  of  Features 

5.2  Evaluation  Assumptions 

5.3  Summary  of  Overtopping  analysis 

5.4  Summary  of  Dam  Breach  Analysis 

SECTION  6  -  STRUCTURAL  STABILITY 

6.1  Evaluation  of  Structural  Stability 

SECTION  7  -  ASSESSMENT  AND  RECOMMENDATIOl* 
MEASURES 

7.1  Dam  Assessment 

7.2  Recommendations/Remedial  Measures 


APPENDICES 


APPENDIX  A 
APPENDIX  B 

APPENDIX  C 
APPENDIX  D 
APPENDIX  E 
APPENDIX  F 


-  CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 

-  CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION, 
OPERATION,  PHASE  I 

-  PHOTOGRAPHS 

-  HYDROLOGY  AND  HYDRAULICS 

-  DRAWINGS 

-  GEOLOGY 


i 


PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
FISHPOND  DAM 
NDI.  I.D.  NO.  PA  899 
DER  I.D.  NO.  19-81 

SECTION  1 

PROJECT  INFORMATION 

1.1  General . 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Fishpond  Dam  is  an  earthfill 
dam,  39  feet  high  and  567  feet  long.  The  crest  width  is  10 
feet.  The  upstream  slope  is  2H: IV  and  grass  covered.  The 
downstream  slope  is  2.5H:1V  and  grass  covered. 

The  principal  spillway  is  a  drop  inlet  structure  consisting 
of  a  30"  corrugated  metal  riser  and  a  24"  diameter  corrugated 
metal  outlet  conduit.  The  riser  is  equipped  with  an  anti-vortex 
device  and  a  trash  rack.  The  outlet  conduit  has  four  anti-seep 
collars.  The  emergency  spillway  is  a  trapezoidal  shaped  channel 
with  a  bottom  width  of  30  feet.  The  spillway  is  located  on  the 
left  abutment.  The  control  section  of  the  spillway  has  side 
slopes  of  6H: IV  and  1.5H:1V  on  the  left  and  right  side, 
respectively. 

b.  Location.  The  dam  is  located  on  an  unnamed  tributary 
to  Roaring  Creek,  Columbia  County,  Pennsylvania.  Fishpond  Dam 
can  be  located  on  the  Shumans,  U.S.G.S.  7.5  minute  quadrangle. 

c.  Size  Classification.  Fishpond  Dam  is  a  small  size 
structure  (39  feet  high,  227  ac-ft). 

d.  Hazard  Classification.  Fishpond  Dam  is  a  high  hazard 
dam.  Downstream  conditions  indicate  that  loss  of  more  than  a 
few  lives  is  probable  should  the  structure  fail.  Several 
dwellings  are  located  approximately  4,000  feet  downstream  of  the 
dam. 


e.  Ownership.  Fishpond  Dam  is  owned  by  Doctor  Nicholas 
Spock.  Correspondence  should  be  addressed  to: 

Nicholas  Spock,  M.D. 

300  North  Shamokin  Street 
Shamokin,  PA  17872 
(717)  648-2352 


f.  Purpose  of  Dam.  Fishpond  Dam  is  used  for  recreation. 

g.  Design  and  Construction  History.  Fishpond  Dam  was 
reconstructed  in  July,  1975,  after  the  original  dam  failed  in 
June,  1972.  No  information  is  available  on  the  original  design 
or  construction  of  the  dam.  The  new  structure  was  built  at  the 
same  location  as  the  old  structure  and  incorporated  portions  of 
the  breached  dam.  The  design  engineer  was  Larry  Younkin.  The 
contractor  was  Homer  Hayman,  Orangeville,  Pennsylvania. 

h.  Normal  Operating  Procedures.  No  operations  are  con¬ 
ducted  at  the  dam.  The  principal  spillway  regulates  normal 
flows  into  the  reservoir.  The  reservoir  drainline  is  reportedly 
opened  once  each  year.  The  emergency  spillway  controls  flows 
during  flooding. 

1.3  Pertinent  Data. 

a.  Drainage  Area.  0.21  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  known  flood  at  dam  site  Unknown 

Drainline  capacity  at  elevation  1043  48 

Spillway  capacity  at  top  of  dam  540 

c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based 
on  principal  spillway  crest  elevation  1041.0  contained  in  design 
report. 


Top  of  dam  -  low  point 

1046.9 

Top  of  dam  -  design  height 

1047.0 

Maximum  pool  -  design  surcharge 

1047.0 

Normal  pool 

1041.0 

Principal  spillway  crest 

1041.0 

Emergency  spillway  crest  (average) 

1044.0 

Upstream  Invert  -  24"  drainline 

Unknown 

Downstream  invert  -  24"  drainline 

1009.9 

Streambed  at  centerline  of  dam 

1008.0 

Maximum  tallwater 

None 

Toe  of  dam 

1008.0 

d.  Reservoir  (feet). 

Length  of  maximum  pool  (PMF) 
Length  of  normal  pool 

e.  Storage  (acre-feet). 

Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


800  feet 
700  feet 


Earthfill 
567  feet 
39  feet 
10  feet 
2H:  IV 
2.5H: IV 
None 
None 
None 
None 


Reservoir  Drain. 

Type 

Length 

Closure 

Access 

Regulating  facilities 


Type 

Bottom  width 
Crest  elevation 
Upstream  channel 
Downstream  channel 


24"  corrugated  metal  pipe 
200  feet 

Gate  valve  with  extension 
stem  to  princial  spillway  entrance 
Through  principal  spillway 
Valve  with  extension 
stem  at  principal  spillway 


Open  cut  in  earth 
30  feet 
1044.0 
Lake 

Open  cut  trapezoidal  in  earth 


SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  In  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental 
Resources  revealed  that  some  correspondence,  design  drawings, 
design  reports  and  permits  were  available  for  review.  All  of 
this  data  was  reviewed  for  this  study. 

The  design  report  consisted  of  the  normal  material  expected 
to  be  utilized  in  the  process  of  dam  design.  The  report  was  in 
summary  form  for  the  most  part  but  some  test  calculations  were 
available  for  review.  Three  (3)  triaxial  compression  tests  were 
made  of  the  proposed  embankment  material  and  results  were  indi¬ 
cated  as  follows:  hole  number  1  (C  ■  18.3  psi,  PHI  »  5.77°), 
hole  number  2  (C  *  1.89  psi,  PHI  ■  2.78°),  and  hole  number  3 
(C  ■  9.6  psi,  PHI  *  2.83°).  The  tests  were  the  unconsolldated- 
undrained  type.  No  indication  was  given  as  to  the  hole 
location.  Test  pits  were  dug  as  a  means  of  some  collection. 

Test  numbers  1  and  2  were  remolded  specimens  and  test  number  3 
was  described  as  relatively  undisturbed. 

2.2  Construction.  Very  little  information  is  available  on 
construction  of  the  dam.  The  design  engineer  prepared  a  two 
page  summary  of  the  construction  of  the  dam.  No  test  results 
are  contained  in  the  report. 

2.3  Operation.  No  operating  records  are  maintained. 

2. A  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by 
PennDER,  Bureau  of  Dams  and  Waterways  Management.  The  owner  of 
the  dam  was  interviewed  in  regards  to  operation  and  maintenance 
of  the  dam. 

b.  Adequacy.  The  amount  of  design  data  and  other  infor¬ 
mation  is  substantial.  The  Phase  I  report  was  based  on  visual 
inspection  and  hydrologic  and  hydraulic  analyses.  Sufficient 
Information  exists  to  complete  a  Phase  I  report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  The  onsite  inspection  of  Fishpond  Dam  was 
conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
on  November  20,  1979  and  April  8,  1980.  The  inspection  con¬ 
sisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portion  of  any  outlet  works  and  other  appurtenant 
works . 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  poor  condition  because 
of  the  extensive  seepage  exiting  from  the  toe  and  right 
abutment.  From  a  brief  survey  conducted  during  the  inspection, 
it  was  noted  that  the  crest  of  the  dam  generally  rises  towards 
the  right  abutment.  The  crest  and  upstream  and  downstream  slo¬ 
pes  of  the  dam  were  covered  with  grasses.  The  crest  width  is  10 
feet.  The  upstream  slope  was  measured  at  2H: IV  and  the 
downstream  slopes  at  2.5H:1V.  No  riprap  was  placed  on  the 
upstream  slope. 

On  November  20,  1979,  two  seepage  areas  were  noted.  The 
first  area  was  located  at  the  junction  of  the  toe  of  dam  and  the 
right  abutment.  Seepage  exiting  from  this  area  was  measured  at 
85  gallons  per  minute.  A  second  wet  area  and  seepage  area  was 
located  at  approximately  150  feet  to  the  left  of  the  principal 
spillway  discharge.  Seepage  exiting  from  this  area  collects  at 
one  location  and  was  measured  at  8  gallons  per  minute  (see  page 
A-12).  On  the  second  inspection  trip  to  the  site  on  April  8, 
1980,  the  seepage  exiting  from  the  right  abutment  embankment 
contact  area  was  essentially  the  same  (85  gallons  per  minute). 
However,  the  seepage  area  150  feet  to  the  left  of  the  principal 
spillway  discharge  was  substantially  increased  from  that  which 
was  measured  on  November  20,  1979.  This  seepage  was  measured  to 
be  40  gallons  per  minute.  In  addition,  a  concentrated  point 
discharge  at  the  toe  of  dam  was  measured  to  be  15  gallons  per 
minute.  This  concentrated  point  discharge  was  not  noted  during 
the  earlier  inspection.  Runoff  conditions  were  regarded  as 
equal  during  each  visit. 

c.  Appurtenant  Structures.  The  reservoir  level  at  the 
various  times  of  inspection  was  approximately  1038.3.  A  leak 


was  present  at  the  first  joint  below  the  water  level  in  the  30" 
corrugated  metal  pipe  principal  spillway  riser.  Water  entering 
through  this  separated  joint  and  the  extensive  seepage  kept  the 
water  level  in  the  reservoir  below  the  principal  spillway  crest. 
A  value  exists  near  the  downstream  toe  which  is  capable  of 
controlling  discharges  through  the  drain. 

The  emergency  spillway  consists  of  an  open  cut  on  the  left 
abutment  and  is  trapezoidal  in  shape.  A  low  spot  is  present  on 
the  earth  berm  separating  the  spillway  discharge  channel  from 
the  earth  embankment.  This  low  spot  on  the  berm  is  approxima¬ 
tely  1/2  foot  lower  than  the  top  of  dam  elevation.  During  flood 
flows,  overtopping  of  this  earth  berm  may  occur  and  cause  ero¬ 
sion  along  the  embankment  abutment  contact  (See  page  A-13).  No 
means  of  erosion  protection  is  present  between  the  spillway  and 
the  earth  embankment.  The  spillway  discharge  channel  is  trape¬ 
zoidal  in  shape  and  extends  beyond  the  toe  of  dam. 

d.  Reservoir  Area.  The  watershed  is  covered  mostly  with 
farmland.  The  reservoir  slopes  are  gentle  to  moderate  and  do 
not  appear  to  be  susceptible  to  massive  landslides  which  would 
affect  the  storage  volume  of  the  reservoir  or  cause  overtopping 
of  the  dam  by  displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  of  the 
unnamed  tributary  to  Roaring  Creek  is  moderately  wide. 

3.2  Evaluation.  The  embankment  appeared  to  be  in  poor  con¬ 
dition  because  of  the  extensive  seepage.  The  spillway  and 
outlet  works  appear  to  be  in  fair  condition. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  Water  level  ts  maintained  below  the  principal 
spillway  crest  elevation  because  of  the  leak  in  the  principal 
spillway  riser  and  the  extensive  seepage  through  the  dam.  The 
reservoir  drain  was  last  opened  in  the  summer  of  1979. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule 
exists.  No  maintenance  of  the  dam  is  conducted. 

4.3  Maintenance  of  Operating  Facilities.  The  operating  facili¬ 
ties  are  not  maintained.  The  condition  of  these  facilities  is 
considered  poor. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in 
effect  to  warn  downstream  residents  of  large  spillway  discharges 
or  imminent  failure  of  the  dam. 

4.5  Evaluation.  The  condition  of  the  dam  and  operating  facili¬ 
ties  is  considered  poor.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  The  DER  files  contained  the  hydrologic 
and  hydraulic  design  calculations  used  in  the  design  of  these 
facilities.  The  SCS  method  was  used  to  determine  the  hydrologic 
characteristics  of  the  dam  and  watershed.  The  design  calcula¬ 
tions  and  drawings  show  the  emergency  spillway  length  to  be  20 
feet.  However,  the  as-built  width  is  approximately  30  feet. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir 
level  data  were  available.  The  old  dam  was  overtopped  in  June, 
1972  and  breached.  The  dam  was  rebuilt  in  1975.  The  new 
spillway  has  reportly  functioned  adequately  in  the  past. 

c.  Visual  Observations.  The  spillway  appeared  to  be  in 
fair  condition.  A  low  point  on  the  earth  berm  separating  the 
spillway  and  the  earth  embankment  was  noted.  Flow  over  this  low 
point  would  cause  some  erosion  to  the  right  embankment  abutment 
contact  of  the  dam.  No  erosion  protection  was  provided  between 
the  spillway  and  the  dam. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-I  Dam  Safety  Version  systemized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis, 
California,  July,  1978.  The  major  methodologies  or  key  Input 
data  for  this  program  are  discussed  briefly  in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions. 

1.  Pool  elevation  prior  to  the  storm  was  at  the  emergency 
spillway  elevation,  1044.0.  Flow  through  the  principal  spillway 
was  not  considered. 

2.  The  low  point  on  the  earth  berm  separating  the  dam  and 
the  emergency  spillway  was  not  considered. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
for  the  computer  output  are  presented  in  Appendix  D. 


Peak  inflow  (PMF) 
Spillway  capacity 
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564  cfs 
540  cfs 


a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood 
(SDF)  for  this  dan  is  1/2  PMF  to  the  PMF.  The  SDF  is  based  on 
che  hazard  and  size  classification  of  Che  dam.  Based  on  Che 
hazard  potential  for  this  dam  che  PMF  was  selected  as  Che 
spillway  design  flood.  Based  on  che  following  definition  pro¬ 
vided  by  Che  Corps  of  Engineers ,  Che  spillway  is  raced  as 
adequate  as  a  result  of  our  hydrologic  analysis. 

Adequate  -  All  high  hazard  dams  which  pass  che  SDF  (PMF). 

The  spillway  and  reservoir  are  capable  of  controlling  che 
PMF  without  overtopping  the  dam.  However,  the  earth  embankment 
separating  the  dam  and  the  spillway  would  be  overtopped  by  .5 
feet.  This  earth  berm  should  be  raised  to  a  minimum  elevation 
of  1047.0. 

5.4  Summary  of  Breach  Analysis.  As  the  subject  dam  can  satis¬ 
factorily  pass  che  PMF  without  failure  (based  on  our  analysis) 
it  was  not  necessary  to  perform  the  dam  breach  analysis  and 
downstream  routing  of  the  flood  wave. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Minor  erosion  of  the  downstream 
embankment  slope  was  noted  during  the  inspection.  Extensive 
seepage  areas  were  noted  during  the  inspections  as  noted  in 
Section  3.1b.  Two  extensive  seepage  areas  were  observed.  The 
seepage  area  150  feet  to  the  left  of  the  principal  spillway 
discharge  pipe  increased  more  than  four  times  between  the  two 
inspections.  In  addition,  a  concentrated  seepage  zone  was 
observed  during  the  second  inspection  (See  section  3.1b).  An 
inspection  conducted  by  DER  personnel  several  years  ago  noted 
that  only  one  seepage  zone  was  present.  Past  observations  and 
the  fact  that  seepage  Increased  substantially  between  our 
inspections  indicates  the  seepage  through  this  dam  may  be  on  the 
increase  even  though  pool  elevations  at  each  inspection  appeared 
equal. 


b.  Design  and  Construction  Data.  Design  and  construction 
data  is  available  in  the  DER  files.  Stability  analyses  were 
conducted  for  this  dam  using  the  design  slopes  of  3H: IV.  The 
stability  analyses  conducted  for  this  dam  meet  the  minimum 
design  criteria.  However,  the  as-built  slopes  are  steeper  than 
the  designed  and  analyzed  slopes. 

c.  Operating  Records.  No  operating  records  are  maintained. 

d.  Post  Construction  Changes.  No  post  construction 
changes  are  known  to  have  occurred  since  the  structure  was 
rebuilt  in  1975. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analyses  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading. 

No  signs  of  instability  were  noted  during  the  inspections. 
However,  long  termed  stability  is  questionable  due  to  observed 
seepage. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety.  The  dam  appears  to  be  in  poor  condition  mainly 
because  of  the  extensive  seepage  which  is  present  and  appears  to 
be  on  the  increase.  A  seepage  zone  located  approximately  150 
feet  to  the  left  of  the  principal  spillway  discharge  pipe 
increased  more  than  four  times  between  our  two  inspections. 

This  seepage  zone  plus  a  seepage  zone  on  the  right  abutment 
embankment  contact  makes  a  total  seepage  of  approximately  125 
gallons  per  minute.  The  visual  observations,  review  of 
available  data,  hydrologic  and  hydraulic  calculations  and  past 
operational  performance  indicate  that  Fishpond  Dam's  spillway  is 
adequate.  Some  erosion  protection  should  be  provided  for  the 
emergency  spillway.  Maintenance  and  correction  of  the  joint 
separation  in  the  principal  spillway  riser  should  be  performed. 

b.  Adeqacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  report. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
Implemented  immediately. 

d.  Necessity  for  Further  Investigation.  In  order  to 
accomplish  some  of  the  recommendations/remedial  measures 
outlined  below,  further  Investigations  will  be  required. 

7.2  Recomaendatlons/Remedlal  Measures. 


1.  The  seepage  and  wet  areas  located  on  the  downstream 
slope  and  at  the  toe  of  the  embankment  should  be  monitored  for 
turbidity  and  quantity  at  regular  Intervals  and  during  periods 
of  heavy  precipitation.  The  monitoring  program  and  the  moni¬ 
toring  readings  should  be  evaluated  by  a  professional  engineer 
experienced  in  dam  design  and  construction.  Measures  to  control 
seepage  should  be  Implemented  as  required. 

2.  Raise  the  height  of  the  earth  berm  to  the  right  of  the 
emergency  spillway  to  a  minimum  of  top  of  dam  elevation  (See 
page  A-12). 

3.  Provide  erosion  protection  between  the  emergency 
spillway  and  the  embankment. 

4.  Remove  the  small  trees  and  brush  from  the  spillway  exit 
channel. 

5.  Repair  the  separated  joints  in  the  principal  spillway 
riser  pipe. 


11 


6.  A  warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges  or  Imminent  failure  of 
the  dam. 

7.  A  safety  lnapectlon  program  should  be  Implemented  with 
Inspections  at  regular  Intervals  by  qualified  personnel. 

8.  The  reservoir  drain  should  be  operated  and  lubricated 
on  a  regular  basis. 


CHECK  LIST 
VISUAL  INSPECTION 


EMBANKMENT 


DRAINS 


RIPRAP  FAILURES 


CATED  SPILLWAY 


OUTLET  WORKS 


UNGATED  SPILLWAY 


DOWNSTREAM  CHANNEL 


APPENDIX  B 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION, 

PHASE  I 


-  DISCHARGE  RATINGS 
RAINFALL/RESERVOIR  RECORDS 


FISHPOND  DAM 


Photo  Descriptions 
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Sheet  1.  Back 
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Seepage  area  along  right  abutment/embankment 
contact . 

Intake  structure  on  principal  spillway. 
Principal  spillway  discharge  and  seepage 
areas  at  toe  of  dam. 

Earth  spillway  control  section  and  discharge 
channel . 


Downstream  exposure. 

Downstream  exposure. 

Corrugated  metal  principal  spillway  pipe 
inside  Intake  structure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Report  No.  40"  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is  made 
by  the  computer  program  using  distribution  methods  developed  by 
the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters  their  definition  and  how 
they  were  obtained  for  these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
topgraphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

•Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of  the 
outlet  works,  spillways  and  the  crest  of  the  dam  are  used  as 
outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calcu¬ 
lated  and  input  or  sufficient  dimensions  input  and  the  program 
will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela 
tionship  from  which  the  computer  calculates  storage.  Surface 
areas  are  either  planimetered  from  available  mapping  or  U.S.G.S 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping.  This 
is  accomplished  by  routing  both  the  pre-failure  peak  flow  and 
the  peak  flow  through  the  breach  (calculated  by  the  computer 
with  given  input  assumptions)  at  a  given  point  in  time  and 
determining  the  water  depth  in  the  downstream  channel.  Channel 
cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic  maps 
were  used  in  the  downstream  flood  wave  routing.  Pre  and  post 
failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Fishpond  Dam 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  22.2  (1.05)  -  23.3  inches 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  D. A. -0.21  ml  2  unnHorf-gpnHp  glnpps 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : _ L7Q.aC.zIt - 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): - 221  ACzft. 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ LQAZaQ - 

ELEVATION  TOP  DAM:  _ 1Q46*9 - 

SPILLWAY  CREST:  Emergency  Principal 


a. 

b. 


c. 

d. 


e. 

f. 


Elevation 
Type  - 


1044.0 


1041 


Trapezoidal 


Drop  inlet 


Width  _ 

Length  _ 

Location  Spillover - 

Number  and  Type  of  Gates. 


30* 


30”  CMP 


Approximately  100  feet  200  feet 


Lef  t  abutment 


Reservoir 


None 


OUTLET  WORKS: 

a.  Type  _ Drop  Inlet 

b .  Location  — — - Through  wocwoit 

c.  Entrance  inverts _ Uakaowa - 

d.  Exit  inverts _ 1QQ9.9  £gst - 

e.  Emergency  draindovn  facilities  _ 24"  QMf — 

HYDROMETEOROLOGICAL  GAUGES: 


a.  Type  — — - Non* 

b.  Location  _ None 

c.  Records  _ Nana 


MAXIMUM  NON-DAMAGING  DISCHARGE  »  Unknown 
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General  Geology 


Fishpond  Dam  lies  within  the  Appalachian  Mountain  Section 
of  the  Valley  and  Ridge  Physiographic  Province.  This  area  is 
characterized  by  overturned  and  assymetric  folds,  local  shearing 
and  large,  low-angle  thrust  faults.  There  is  some  minor 
faulting  indicated  a  few  miles  to  the  west  and  also  to  the 
northeast  of  the  dam. 

The  bedrock  underlying  the  dam  consists  of  the  Devonian 
aged  Catskill  formation.  This  is  a  complex  unit  consisting  of 
sandstones,  siltstones,  shales  and  conglomerates.  The  usually 
well  developed  beds  range  in  thickness  from  less  than  one  foot 
to  over  fifteen  feet.  The  well  developed  and  closely  spaced 
joints  in  the  siltstones  and  shales  are  steeply  dipping  and  form 
blocky  or  platy  patterns.  The  formation  is  moderately  resistant 
to  weathering,  except  for  the  shales,  which  disintegrate 
rapidly.  The  foundation  stability  for  heavy  structures  is  good 
if  excavated  to  sound  material  and  the  shales  and  siltstones  are 
kept  water  free. 


i 


< 


GEOLOGICAL  MAP  OF  THE  AREA  AROUND  FISH  POND  DAM, 
LCWER  DAM  AND  MAHANOY  DAM  NO  2 
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